Introduction
Postnatal care (PNC) includes services provided to women and newborns immediately after delivery and up to six weeks thereafter, with the aim of ensuring optimum health for both mothers and their infants. Lack of adequate PNC could result in poor maternal health outcomes for both the mother and the newborn. According to the 2008-2009 Kenya Health and Demographic Survey (KHDS) , only 47% of women received PNC [KDHS, 2008-09] . This is unacceptably low in view of the fact that worldwide most pregnancy complications leading to maternal deaths occur in developing countries such as Kenya. In this study, KDHS (2008-09) data were analysed to determine factors associated with use of postnatal care. Following the Andersen behavioral model framework [Andersen, 1995] for health services use, Young's health service utilization model was adapted and modified for this study [Young and YoungGarro, 1982] . This allowed for identification of factors that are amenable to intervention aimed at improving PNC use and thus contributing to the reduction of the high maternal mortality and morbidity rates in mothers in Kenyan women.
Literature review and framework
Postnatal care (PNC) is an important aspect of maternal and newborn care. Access to high-quality care provided by skilled attendants significantly improves maternal health, because it allows for early detection of problems that could result in adverse pregnancy outcomes [de Bernis et al., 2003] . Worldwide, more than 500,000 women die annually from complications related to pregnancy. About 60 percent of maternal deaths occur within the first 48 hours of delivery. Most of the deaths occur in developing countries, and most are due to postpartum hemorrhage [WHO and World Bank, 2008] . Other common poor maternal outcomes include infection, uterine rupture, dystocia, and eclampsia [Rosmans and Graham, 2006 ]. Kenya's maternal mortality rate of 590 per 100,000 live births in 1998 , 414 in 2002 [KDHS, 2003 and 480 reported in the KDHS 2008-09 is unacceptably high.
Antenatal care (ANC) has improved over time because of interventions, while PNC still lags behind in many parts of the developing world. Recognition of the importance of PNC in the continuum of care for mothers, from pregnancy through delivery and post-delivery period, has resulted in implementation of policies aimed at improving maternal and newborn health. In Kenya it is now recommended that mothers should have at least four ANC visits, should deliver in a health facility under skilled attendance, and should have four targeted PNC visits.
Poor maternal health outcomes are caused by a combination of factors, including the level and quality of health services and the health-seeking behavior of mothers. In Kenya, over 80 percent of health facilities have the capacity to offer an adequate maternal health package through the continuum of care [KSPA, 2011] . Levels of ANC use (at least one visit) are appreciably high at 92 percent [KDHS, 2008-09] . Furthermore, health programs targeting pregnant women are available. However only 40% of deliveries were assisted by a health professional in 2003 [KDHS, 2003 ] and 43% in 2008 [KDHS, 2008 .This is unacceptably low. PNC utilization is also very low in Kenya at 47 percent, as it is in other developing countries, such as Nepal and Tanzania [Dhakal et al., 2007; Neupane and Doku, 2013; Mwifadhiet al., 2009; Matijasevich et al. 2009 ], despite availability of the service. In Nigeria, it was even lower at 41.2% according to its 2005 National HIV/AIDS and Reproductive Health Survey [Babalola and Fatusi, 2009] .
A study on determinants of postnatal care, using DHS data from 30 developing countries, showed that 50 percent of all births occurred outside a health facility [Forte et al., 2006] . Worse still, in 70 percent of deliveries with skilled attendants, the mothers did not receive any PNC. Rural residence, low levels of education, low wealth index, and poor or no antenatal care (ANC) were identified as key factors associated with non-use of PNC. From the 2008 Nigerian DHS data, residence in communities with a high proportion of educated women and a high level health facility delivery was associated with the likelihood of receiving PNC [Ononokpono et al., 2013] . In Pakistan, low utilization of PNC was associated with low level of education, low socioeconomic level and rural poor residence [Yunus et al., 2013] . Non-DHS data also show that rural residence, home deliveries and living more than five kilometres to health facilities is associated with low PNC utilization. As well cultural practises such as seclusion until the umbilical cord falls off [Pomerai et al., 2012] have been identified.
With modifications from Anderson's behavioural model [Anderson, 1995] , the current paper is based on Young's 1982 choice-making model of health services utilization (Figure 1 ). Postnatal care service utilization by pregnant mothers in Kenya is a function of four components as identified by Young. First are perceptions of gravity. This includes how preg-nant mothers perceive health outcomes upon delivery and their social network's consideration of postdelivery complications. Indeed postpartum complications for most communities in Kenya are a cultural issue. Second is the knowledge of a home treatment in the form of a traditional birth attendant (TBA). Most pregnant mothers in Kenya are delivered by a TBA whom they perceive as friendly and efficacious. Hence these mothers usually utilize this form of service before utilizing a professional health care system. In most cases this homemade remedy is based on lay referral. Third is the faith the pregnant mothers have on their trusted TBA. Here the mother believes in the efficacy of postnatal care service after delivery. Fourth is ease of accessibility of treatment both with regard to cost and availability of the postnatal services. Indeed according to Young, access to postnatal services is the most important influence on health care utilization [Wolinsky, 1988; Sauvain-Dugerdil, C and Hill, 2014] . Young, 1982. In this paper, the term PNC is used to denote care related to the mother only and not to the newborn. Information regarding factors that inhibit effective use of PNC services in Kenya is not well documented hence the need for this study using nationally representative data to provide reliable information that will inform policy related to maternal health.
Data and methods

Study design and data sources
The study was conducted using nationally representative data from the KDHS 2008-09. DHS surveys are cross-sectional in design, are populationbased and are commonly sampled using a multistage stratified sampling strategy in which women of reproductive age (15-49) and men age 15-54 are interviewed separately [KDHS, 2008-09] .
This paper analyses data collected using the women's questionnaire, which asks about women's demographic characteristics, reproductive history, pregnancy history (number of children, birth interval, weight of child, wantedness of child) and postnatal care. The sub-population analyzed in this study are women who reported having a live birth in the five-year period preceding the survey. The sampling method of the KDHS has been reported in detail elsewhere [KDHS, 2008-09] .
The dependent variable, PNC use, was categorized into whether or not women received postpartum care, irrespective of the skill of the provider. Eighteen explanatory variables were placed into three major groups: mother's characteristics, pregnancy history and health service provision factors. It's noteworthy that although past DHS surveys provided PNC information only for births that occurred outside health facilities, current DHS surveys collect postnatal care information for all births, whether delivered in health facilities or elsewhere [Forte et al., 2006] .
In the KDHS 2008-09, a representative sample of 8,444 households participated in the survey. The sampling followed mathematically derived weights
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Access to treatment for regional representation. The KDHS survey involved all women age 15-49 who were either usual residents (de jure) or visitors present in selected households on the night before the survey (de facto).
Variables
The dependent variable, PNC use, was measured based on whether a woman was checked by someone after delivery, irrespective of place of delivery and skill of the person checking her health. If this checking was reported to have occurred after 42 days since delivery, then this was treated as receiving no PNC. Several independent variables were used to predict PNC use. These include: skill of ANC provider, skill of delivery provider, birth interval, and age of mother at the time of her last birth. The process involved combining several individual variables into distinct categories. Skill of ANC provider was categorized into doctor, nurse/midwife and unskilled. If a woman saw more than one ANC provider, the provider with the highest qualification was considered. Skill of delivery provider was categorized into skilled and unskilled (skilled if the provider has a formal training in midwifery and these included nurses, clinical officers and doctors and unskilled if the provider has no formal training in midwifery including traditional birth attendants), while age of mother at the time of her last birth was calculated based on the current age of child. The mother's age was then grouped into four categories namely; below 20, 20-29, 30-39, and 40 and above years. Other independent variables considered were religion, marital status, residence, region, wealth index, level of education of mother, whether pregnancy for last child was wanted or not, size of baby, number of children ever born, weight of baby, birth interval of the preceding child, whether the mother was told about pregnancy complications during ANC, number of ANC visits and place of delivery. It is worth noting that in the ideal situation, the skill of ANC provider and skill of delivery provider will be highly correlated.
Statistical analysis
Bivariate and multivariate analyses were done using SPSS version 18.0. First, descriptive statistics were done, and then the association between independent variables and PNC use was tested using Pearson's chi-square. Because the chi-squared analysis indicates associations of the selected variables without controlling for the confounding effects of other variables, the net effects of each independent variable were further examined using multivariate logistic regression analysis at the 95% confidence interval [Sauvain-Dugerdil, C and Hill, 2014; Tawiah, 2011] .
To take care of multicollinearity of two or more predictor variables two regression models are explored in this paper. Both models control for the effects of age of mother at birth of last child, marital status, wealth index, level of education, region, residence, religion, whether youngest child was wanted, number of children ever born, number of ANC visits, place of delivery, birth interval of preceding child, skill of ANC provider and skill of delivery provider. In this paper our interest is to know what determines PNC use among pregnant women in Kenya. The data here is the number of women respondents in the KDHS, 2008-09 data set who reported use of PNC services. Using a binomial function, f(x/p) given by:
Where n=number of women interviewed for PNC use while p in this model encodes our theory about the proportion of women using PNC in Kenya. Considering all possibilities for p our statistical model for PNC use X becomes:
Initial analysis showed that birth interval of preceding child had a strong correlation with number of children ever born. Skill of ANC provider was correlated to number of ANC visits. Similarly skill of delivery provider was shown to be strongly related to place of delivery. Hence the two models to eliminate possibility of multicollinearity as demonstrated in table 3.
Results
Of the women surveyed in the KDHS, 3,973 had a birth in the five years preceding the survey. Of these about 42% delivered in the health facility while 47% reported receiving PNC services. Table 1 summarizes the characteristics of the women who received PNC services (both after health facility or home delivery). The majority were age 20-29 at birth of the last child, were married or living together and lived in rural areas. About 90% had at least primary school education, and 68% were Protestant. Sixty percent had parity of three or less. About half had a birth interval of 24-59 months for the preceding
http://aps.journals.ac.zachild. Forty-seven percent reported that they would have preferred to have the last child either later or not at all. Only 40% were told about signs of pregnancy complications during ANC visits, and over 90% reported attending ANC at least once, with those who attended four or more visits accounting for 47%. Over 90% of women were attended to by a skilled provider during ANC, primarily a nurse or midwife. Nearly half of women delivered in a health facility, while 52% delivered at home (Table 1) . Table 2 shows a summary of findings of chisquared analysis comparing the variation of certain factors with PNC use. The following variables were found to be associated with use of PNC services (p <0.05): age of mother at delivery of the last child, place of residence rural or urban), region of residence (province), level of education, wealth index, parity, weight of child at birth, whether the child was wanted, preceding birth interval of the last child, number of ANC visits, skill of ANC provider, told about signs of pregnancy complications during ANC, skill of delivery provider and place of delivery. Table 3 shows results of the multivariate logistic regression analysis. The predictors for PNC use were identified using two separate models. Model 1 excluded birth interval, skill of ANC provider and skill of delivery provider, while Model 2 excluded number of children ever born, number of ANC visits and place of delivery. 3 Includes seven mothers who reported twin births; second twin of first birth is included 4 Includes eight mothers who did not know whether they were told about complications during ANC and 4 mothers who did not respond to the question. 5 Includes three mothers who did not respond to the question. 6 Includes 76 who did not know whether they attended ANC and 6 missing cases. 7 Includes mothers who were delivered by traditional birth attendants, community health workers and others
The results of Model 1 show that the odds of PNC use were 42% higher among mothers living in urban areas compared with women in rural areas, while women with no education had 30% lower odds of PNC use compared with women with secondary and/or more education, after controlling for other covariates in the model (p <0.05). Women living in all other regions of the country except Rift Valley had lower odds of PNC use (41% to 82%) compared with women in Nairobi (p <0.05), net of other covariates. Mothers who reported attending four or more ANC visits had 1.84 times higher odds of using PNC services compared with mothers who did not attend ANC, net of other covariates in the model. In general, delivering in a health facility significantly increased the use of PNC services by at least 37%, after controlling for other covariates in the model.
In Model 2, mothers age 30-39 at birth of last child, women living in urban areas and women receiving ANC services from either a skilled or unskilled health provider were found to be more likely to use PNC services, after controlling for other covariates (p <0.05). However, having no education, residing outside of Nairobi or Rift Valley regions and being attended by an unskilled provider during delivery significantly lowered the odds of using PNC services (p < 0.05).
Birth interval, number of children ever born, whether the last child was wanted, wealth index, marital status and religion were not found to be predictors of PNC use in both models (p >0.05), after controlling for other factors, while mother's age was a predictor only in Model 2, net of other factors (Table 3) . We identified several socio-demographic, maternal and health care delivery factors that could explain PNC use among mothers in Kenya. Our findings suggest that women with education beyond primary school, women living in urban areas, women attending at least four ANC visits and women delivering in health facilities are more likely to use PNC services compared with other women. This finding is consistent with findings from other developing countries, especially in Africa and Asia [Dhakal et al., 2009; Neupane and Doku, 2013; Mwifadhiet al., 2009; Babalola and Fatusi, 2009; Tawiah, 2011,] . Although our analysis did not identify the number of children ever born and wealth index as determinants of PNC use, other studies have reported these two factors as determinants [Neupane and Doku, 2013 ].
An interesting and unexpected finding in this study is that women who received ANC services from unskilled providers had nearly four times the odds of using PNC services compared with women who did not attend ANC at all. Their odds were also higher than those who were attended to by skilled providers. Indeed the 2008-09 KDHS data shows that a higher proportion of women who received ANC services from unskilled service provider delivered at their homes. The data further indicate that a majority of those who delivered at home reported being checked for maternal outcomes by someone after delivery. The consistency of these findings may suggest that women who receive ANC services from unskilled health service providers are more likely to deliver at home and report a healthy check after delivery. This implies that unskilled health service providers are better able to retain their clients throughout the continuum of health care compared with conventional health service providers, perhaps due to proximity, familiarity, cultural considerations and/or cost. However, these findings require interpretation with caution due to small size of the subsample (49 un-weighted cases), and therefore these findings are only suggestive. A more substantive analysis that uses a large enough sample may yield more definitive information.
Another interesting finding is that women who delivered with the assistance of unskilled providers were 81% less likely to use PNC services compared with women who received skilled delivery assistance. This could possibly be explained by distance, cost, mode of transport and the notion that after delivery there may be no need for a medical checkup, since the woman is now considered to be "out of danger". Perhaps only women who developed observable complications would seek these services. However, the issues related to distance from health facility, cost and quality of service are beyond the scope of the present study.
While the findings were interesting and somewhat surprising, the fact that DHS data are cross-sectional is an inherent limitation in this study, as causal relationships cannot be established. In addition, although the sample size was large enough to enable the identification of the determinants of PNC use, sub-analysis to assess the relationships between the many covariates was not possible due to the small size of some of the sub-groups. For instance, we would have liked to investigate further the quality of ANC and PNC services provided in the continuum of pregnancy to delivery, but the nature of DHS data do not permit this type of analysis.
Conclusions and implications
The use of PNC services is low at 47% and hospital deliveries are also low (42%). Our key finding was that apart from demographic factors that explain the differences in PNC use, the most important maternal health care delivery factors that influence PNC use are attending at least four ANC visits, and delivering in health facilities; these two positively related to use PNC services. These two factors are amenable to change, and it is the recommendation of the authors that programs targeting the strengthening of MNCH services should place special emphasis on encouraging and supporting 24-hour level two hospital deliveries [Tawiah, 2011] ; strengthening effective maternal health services throughout the continuum of care and promote the use of highquality services by pregnant women in the hands of skilled providers in approved health facilities. Furthermore, the health authorities should endeavor to establish mechanisms of promoting and facilitating hospital delivery waiting services a few days before actual delivery to minimize the risk of home deliveries due to emergency labour onset that require transport to health facilities sometimes at odd hours in remote areas of Kenya.
